Accelerated myelination along fiber tracts in patients with hemimegalencephaly.
In infants with hemimegalencephaly, asymmetrical white-matter intensities suggestive of advanced myelination are observed as well as aberrant midsagittal fibers (AMFs) specific to hemimegalencephaly. Also noted are otherwise unreported abnormally enlarged periventricular fibers (APVFs) running anteroposteriorly along the caudate nucleus. This study investigated the degree of myelination and presence of aberrant fibers in hemimegalencephaly through a retrospective review of MRI scans in relation to histopathological findings. MRI scans of 24 infants with hemimegalencephaly (13 boys and 11 girls, 1-9 months old) were evaluated, focusing on the presence and signal intensities of AMFs and APVFs. White-matter signal intensities on T1- and T2-weighted imaging of the cerebral hemisphere were also evaluated and compared with the timetable for normal myelination. Surgical specimens were pathologically examined with Klüver-Barrera staining in four patients. AMFs and APVFs were observed in 18 and nine patients, respectively, while 22 patients had accelerated myelination of the megalencephalic hemisphere that tended to extend along fiber pathways including AMFs and APVFs. In six cases, accelerated myelination even extended into the contralateral hemisphere via the corpus callosum or AMFs. Histopathological analysis identified hypermyelination with disarrayed myelinated fibers corresponding to MRI findings. Accelerated myelination is frequently observed in patients with hemimegalencephaly and tends to extend along fiber pathways, including aberrant or abnormal fibers, as seen in 75% of hemimegalencephaly patients. Accelerated myelination may reflect propagation pathways of abnormal brain activity in such patients.